FUS-CHOP fusion protein expression coupled to p53 deficiency induces liposarcoma in mouse but not in human adipose-derived mesenchymal stem/stromal cells.
Human sarcomas have been modeled in mice by expression of specific fusion genes in mesenchymal stem cells (MSCs). However, sarcoma models based on human MSCs are still missing. We attempted to develop a model of liposarcoma by expressing FUS (FUsed in Sarcoma; also termed TLS, Translocated in LipoSarcoma)-CHOP (C/EBP HOmologous Protein; also termed DDIT3, DNA Damage-Inducible Transcript 3), a hallmark mixoid liposarcoma-associated fusion oncogene, in wild-type and p53-deficient mouse and human adipose-derived mesenchymal stem/stromal cells (ASCs). FUS-CHOP induced liposarcoma-like tumors when expressed in p53(-/-) but not in wild-type (wt) mouse ASCs (mASCs). In the absence of FUS-CHOP, p53(-/-) mASCs forms leiomyosarcoma, indicating that the expression of FUS-CHOP redirects the tumor genesis/phenotype. FUS-CHOP expression in wt mASCs does not initiate sarcomagenesis, indicating that p53 deficiency is required to induce FUS-CHOP-mediated liposarcoma in fat-derived mASCs. In a human setting, p53-deficient human ASCs (hASCs) displayed a higher in vitro growth rate and a more extended lifespan than wt hASCs. However, FUS-CHOP expression did not induce further changes in culture homeostasis nor initiated liposarcoma in either wt or p53-depleted hASCs. These results indicate that FUS-CHOP expression in a p53-deficient background is sufficient to initiate liposarcoma in mouse but not in hASCs, suggesting the need of additional cooperating mutations in hASCs. A microarray gene expression profiling has shed light into the potential deregulated pathways in liposarcoma formation from p53-deficient mASCs expressing FUS-CHOP, which might also function as potential cooperating mutations in the transformation process from hASCs.